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Specification 

A. Specification paragraph: 

The paragraphs on pages 4, 1 1, 39, and 40 of the specification were amended to provide 
clarification and to include the appropriate SEQ ID NO, in compliance with 37 C.F.R. § 1.821- 
1.825. These amendments have merely changed the SEQ ED NOs used to identify the disclosed 
sequences in order to remove redundant SEQ ID NOs and to conform with the amended Tables 
and Figures. These amendments do not substantively alter the disclosed subject matter and do 
not constitute new matter. A copy of the marked up original paragraphs are attached as 
Appendix B. 

B. The Amended Tables: 

The Tables VII- VIII (pages 53-55) of the specification were amended to re-number the 
SEQ ID NOs for the sequences included therein, and to remove two redundant sequences in 
Table VII, so that the numbers conform with numbering found in the sequence listing, submitted 
herewith. Additionally, each sequence disclosed in Table VIII is now identified by a unique 
SEQ ID NO, in compliance with CFR §§ 1.821-1.825. These amendments do not constitute new 
matter, and only serve to clarify the invention and bring the application into compliance with the 
sequence listing rules. New tables VII-VIII are found on substitute sheets pages 53-55, 
submitted herewith. 

No new matter has been added by way of any of these amendments to the specification. 
Figures : 

Revised Figures 1-7 were amended to include the appropriate SEQ ID NOs in order to 

identify each disclosed sequence in compliance with 37 C.F.R § 1.821-1.825. These 

amendments have been made to clarify further the subject matter of the Figures. No new matter 

has been added by way of these amendments. A marked-up version of the originally filed 

Figures 1-7 showing changes made by these amendments are attached as Appendix C. 
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Sequence Listing : 

In compliance with 37 C.F.R §§ 1.821-1.825, the applicant herewith submits the 
Sequence Listing on paper under 37 C.F.R. § 1.821(c), and computer readable form copy (CRF) 
on 3.5" disk under 37 C.F.R. § 1.821(e). The content of the paper copy and the computer 
readable form of the Sequence Listing are the same. 

The Sequence Listing has been generated from the specification and does not constitute 
new subject matter. 



Conclusion 

The Commissioner is hereby authorized to charge payment of any fees required in 
connection with the papers transmitted herewith, or to credit any overpayment of same, to 
Deposit Account No. 13-2490. 

If the Examiner has any questions regarding this Response and Amendment, the 
Examiner is invited to call the undersigned attorney. 



Date: November 7, 2001 



Respectfully submitted, 

McDonnell boehnen hulbert 
& berghoff 
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APPENDIX A 

Version With Markings to Show Changes Made to Claims 

Bold, underline text, for example , indicates inserted text 
Bracketed, strikethrough text, [ for e xampl e], indicates deleted text 



IN THE CLAIMS: 

2. (Amended) A nucleic acid molecule with endonuclease activity having the formula 
II: 

y x— z Y 5' 

wherein, N represents a nucleotide or a non-nucleotide linker; X and Y are independently 
oligonucleotides of length sufficient to stably interact with a target nucleic acid molecule; Z is an 
oligonucleotide having a nucleotide sequence selected from the group consisting of 5'- 
AGAUAACGUGAAGAU-3 ' (SEQ ID NO [^]97) and 5'-AAUGGCCUAUCGGUGCGA-3' 

(SEQ ID NO [54]98); represents a chemical linkage; and C, G, A, and U represent 

cytidine, guanosine, adenosine and uridine nucleotides, respectively. 
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APPENDIX B 

Version With Markings to Show Changes Made to Specification 

Bold, underline text, for example , indicates inserted text 
Bracketed, strikethrough text, [ for e xample ], indicates deleted text 

IN THE SPECIFIC A TION: 

The paragraph on page 4, line 7 -page 5, line 10: 

In the above formulae, each N represents independently a nucleotide or a non-nucleotide 
linker, which may be same or different; X and Y are independently oligonucleotides of length 
sufficient to stably interact (e.g., by forming hydrogen bonds with complementary nucleotides in 

* j 

y3 the target) with a target nucleic acid molecule (the target can be an RNA, DNA or RNA/DNA 
« 8 mixed polymers, including polymers that may include base, sugar, and/or phosphate nucleotide 

Mi 

C3 modifications; such modifications are preferably naturally occurring modifications), preferably, 
pj the length of X and Y are independently between 3-20 nucleotides long, e.g., specifically, 3, 4, 5, 
^ 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 17, and 20); X and Y may have the same lengths or may have 
W different lengths; m, n, o, and p are integers independently greater than or equal to 1 and 
11 preferably less than about 100, specifically 2, 3, 4, 5, 6, 7, 8, 9, 10, 15, 20, 25, 30, 35, 50; wherein 
% if (N) m and (N) n and/or (N) 0 and (N) p are nucleotides, (N)m and (N)n and/or (N) G and (N) p are 
optionally able to interact by hydrogen bond interaction; preferably, (N)m and (N)n and/or (N) 0 
and (N)p independently form 1, 2, 3, 4, 5, 6, 7, 8, 9 base-paired stem structures; D is U, G or A; 
L\ and L2 are independently linkers, which may be the same or different and which may be 

present or absent {i.e., the molecule is assembled from two separate molecules), but when 
present, are nucleotide and/or non-nucleotide linkers, which may comprise a single-stranded 

and/or double-stranded region; represents a chemical linkage {e.g. a phosphate 

ester linkage, amide linkage or others known in the art); • represents a base-pair interaction; Z is 
independently a nucleotide sequence selected from the group comprising 5'- 
AGAUAACGUGAAGAU-3 ' (SEQ ID NO [»]97) and 5'-AAUGGCCUAUCGGUGCGA-3' 
(SEQ ID NO [#4]98), additions, deletions, and substitutions to these sequences may be made 
-without significantly altering the activity of the molecules and are hence within the scope of the 
invention; and C, G, A, and U represent cytidine, guanosine, adenosine and uridine nucleotides, 
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respectively. The nucleotides in each of the formulae I and II are unmodified or modified at the 
sugar, base, and/or phosphate as known in the art. 



The paragraph on page 11, lines 26-28: 

Figure 7 is a representative diagram of structural similarities between Class I (SEQ ID 
NO [446]117), (substrate SEQ ID NO [447]103) and Class VIII (SEQ ID NO H4&1121), 
(substrate SEQ ID NO [4491 103) enzymatic nucleic acid molecules of the invention. 

The paragraph on page 39, lines 2-15: 

The initial population of RNA for in vitro selection was created by first generating a 
03 double-stranded DNA template for in vitro transcription. Superscript® II reverse transcriptase 

***** 

J3 (RT, GibcoBRL) was used to extend 280 pmoles of the DNA oligonucleotide "primer 1" (5'- 
f]i GAAATAAAC TCGCTTGGAGTAACCATC AGG-ACAGCGACCGTA-3 , ) (SEQ ID NO 
= [5£] 99); region representing 16 possible nearest neighbor combinations is underlined) using 270 
S pmoles of the template DNA (5'- TC TAATACGACTCACTATA GGAAGACGTAGCCAA- 
*i N 40 TACGGTCGCTGTCCTG-3 ') (SEQ ID NO [56] 100); T7 promoter is underlined and N 
□ represents an equal mixture of the four standard nucleotides). The extension reaction was 
conducted in a total of 50 jil containing 50 mM Tris-HCl (pH 8.3 at 23°C) ? 75 mM KC1, 3 mM 
MgCl2, 10 mM dithiothreitol (DTT), 0.2 mM each of the four deoxyribonucleoside-5 ' 
triphosphates (dNTPs), and 10 U jllI" 1 RT by incubation at 37°C for 1 hr. The resulting double- 
stranded DNA was precipitated by the addition of 5 |il 3 M sodium acetate (pH 5.5) and 140 |il 
100% ethanol and pelleted by centrifugation. This extension reaction provides ~10 14 different 
template sequences. 

Please replace the paragraph on page 39, line 27 - page 40, line 10 with the following: 
" The initial selection reaction (GO) contained 2000 pmoles of RNA in a total of 400 \A reaction 
buffer (50 mM HEPES [pH 7.5 at 23°C], 250 mM KC1 and 20 mM MgCl 2 ) and was incubated at 
23 °C for 4 hr. The reaction was terminated by the addition of EDTA and the RNA was recovered 
by precipitation with ethanol. RNA cleavage products were separated by denaturing 10% PAGE, 

MCDONNELL BOEHNEN 
HULBERT & BERGHOFF 
300 South Wacker Drive, 32nd Floor 
Chicago, IL 60606 
(312)913-0001; Fax (312)913-0002 



V 



JBBHation Serial No. : 09/780,929 
Response to Nonce to Comply, mailed 9/07/0 1 

visualized and quantified using a Molecular Dynamics Phosphorlmager®, and the gel region 
corresponding to the location of the desired RNA cleavage products was excised. The RNA was 
recovered from the excised gel by crush-soak elution followed by precipitation with ethanol. The 
selected RNAs were amplified by RT-PCR as described previously (10) using primers 1 and 2 
(5 '-GAATTC TAATACGACTCACTATA GGAA-GACGTAGCCAA-3') (SEQ ID NO [57] 101); 
T7 promoter is underlined). The resulting double-stranded DNA from each round of in vitro 
selection was used to transcribe the RNA population for the subsequent round, in which all steps 
were conducted at ~l/10 th the scale of GO. All other parameters of the selection process were 
maintained as in GO. Representative ribozymes from the populations derived from 6, 9, 12 and 15 
rounds of selection were examined by cloning (TOPO®-TA cloning kit; Invitrogen) and 
sequencing (ThermoSequenase® kit; Amersham Pharmacia). 




MCDONNELL BOEHNEN 
HULBERT & BERGHOFF 
300 South Wacker Drive, 32nd Floor 
Chicago, IL 60606 
(312)913-0001; Fax (312)913-0002 



i 
r 




Figure 1 



A 



5' 



RNA Pool 
N 40 



cleavage 
zone - 



ppp. 



r 




1. RT-PCR 



2. RNA 
transcription 



permissive 

reaction 
conditions 



+ - reaction 

- precursor 



isolate 
cleaved RNA 



uncleaved 




B 



3'GUy 




U 
A 

1 5 10 15 17 U 

uacggucgcuguccugaugguuacuccaagcgagu u 



1 6 pqssible nearest 
neighbor combinations 



5' 



AACCGAUGCAGAAGGppp 



lb no WZ) 



*4 

* 

© 



6 




8 

c 



5 - 

- a u 

u 
3 



e 

e 



O 

o 
< 
u 
o 

3 < 

3 • o 
o u, 
o - u: 

a. 

< 



y 

j 



is 



U-O 

u-o 

3- < 

o u. 



/> ua o 
u 
o 
o 

<•>" 

u .^o 
o 3 





® 



5 

J 



Pit * 
9 u 

3 
£ o 



a 

e 



a o 

is 



o 
o 
u 
o 
u 
o 
3 
u 




o 



I 

1 



< 



3 O 

O U 

o . <■ 
3«o<-» 

<-3 

o-u 

3-< 

U-O 
U -O 
3-< 
O-U. 



Is 





<0 3 

< O i » u 
>< uo<3 < * w < 

O III" •» 

3-0 <0 OUL*O o0 J 

U-O 
3- < 
O* 3 
o. < 
»• * 



s 



9 
o 



o 



a 



1" 

u-o 
u*o 
3-< 


>s 


u-o 




o° o 




r» 
U 



•■till 




a * j ■ *. * ™ 



2 o U s\>< 



WO Q 



a u-o „ 

| u-o g 



u \ 



5 * 



3-< O * 3 



3 

u-o 0 
u - o o 

in* ** 



3 
U 
U 

o 
o 





3 




9 

c 



I 



< ' o < \ <. 

K • U < *JU o 
3 » ij * 3 - 

- 3. O 
< 



U » Q 3 / J , 



> 

8 

c 



. o • o 

•n v 0 

u 



3-< <3 < 
3-<0 < 
'O U 
O O 

^ <»- if* 



o 



u-o 
u-o 

3-< 
0-U 



(VI 
o 8 

3 **Q 

5a 



— * 



30033 



.U 



J 




<U 




0 



20 40 60 

time (min) 



B 



5'- 



X 

vin 

rv xn 

in vi xi 

n i v rx vii 

▼ ▼ ▼ ▼ T 

G A U G G U U A C ^1 C C A A G C G 

15 10 15 



3' 



{■56CL [b hlO lib) 



J 



Figure 4 



(SEQIDNO74)/03 



^ 3 'C AGUCCUGp*5* 

A 7 r substrate 

11.1 A-U n 
A C CCG CUCCAAGC 

c ! i i i t i i i i /j 2. 

U A AGG A _ c G AGGUUC GGppp 5" (SEO ID N075T 

enzyme 



1 G U u 1 
10.1 A A G U 2.1 
I 

7 - 



3 A l j KGUCCUG P* 5 " 



(SEO IDNO7O/03 



UU CG 
G i t 
U A G A 



G A G 



C-G 

C-G 

A-U 

A-U 

A£> 3 . 

CUCCAAGC 
I i I I I I I I 

-GAGGUUCCPPP5' 
U C 



(SEQ ID NO S3) 



B 

U 
A 

C 
A 

U 
G 



A CG°U C 

G c 

U 
G 
U 
C 

G AGA G / G 



3'GUUUAUUU G 

A 
G 



U 



5* 
Gppp 



UU 



q AAGC 

A C ^G A A 
-A ^ A G 

u A c C 

G r A 

AG U 



/23 

(SEQ ID NOJMT 



A G x G 



C 
C 



5'„P 



substrate 



3' 

C AAGC 

C U ^G GPPP 5- 
A x A 

G ' _ U \,G 
TV A ~' A ▼ U X A U I 
C x UGG • A 1 
U ' \ G 

" Ft A C 
U c 

m G u G f V A A n 



G 

G -' U 

G ✓ 



/«3 

(SEO ID NO 59) 

(SEQ ID NOjSOT 
/if 



c- a g aG V,u 

A G V G 

a enzyme 

Uu c 



G 

A G U 



1 



Figure 5 



12? 

(SEQ ID NOJ59J 



(SEQ ID NO £5) 



(SEQ id NoaeT 



.P"5' 



„ C A 

'>c substrate L ,V V, 




\ c ' A 
N A ' C 



(SEQ ID HOffff 
I2X> 



' G 



A 

A 
C * 

' UCG n 



t 

X-E3 



Figure 7: Class i and VIII Sequence and Structural Similarities 
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